Akodontini is the 2nd most diverse tribe of Sigmodontinae, which in turn is one of the most speciose groups of muroid rodents. This tribe is among the most poorly understood Neotropical taxa, with most taxonomic problems concentrated in Andean species, especially those inhabiting the northern Andes. Here, applying morphological, morphometric, and phylogenetic analyses (based on 1 mitochondrial and 1 nuclear gene), we review the systematic and taxonomic status of the Bogotá akodont, Akodon bogotensis Thomas, 1895, and the Ecuadorean akodont, A. latebricola (Anthony, 1924) (Cricetidae: Sigmodontinae). Morphometric and morphological analyses give evidence of the morphological distinctiveness of A. latebricola and A. bogotensis. Specifically, these small-sized species present a unique combination of characters that includes soft, grizzled to dark chestnut dorsal fur; dark brown manus, pes, and tail; slender and proportionally long rostra; indistinct zygomatic notches; narrow, backward-sloping zygomatic plates; wedge-shaped infraorbital foramina; proportionally short incisive foramina; inflated braincase and auditory bullae; and opposite molar cusps. In agreement with these morphological results, phylogenetic analyses placed latebricola outside the tribe Akodontini. Based on these results, we propose and describe a new genus for latebricola and bogotensis. Debate over the taxonomy and systematics of the cricetid subfamily Sigmodontinae, one of the most specious and morphologically diverse groups of rodents, has been ongoing for more than a century (Musser and Carleton [2005] and references therein). Yet, despite significant advances made possible by recent molecular and morphological analyses (Pacheco 2003; Alvarado-Serrano 2005; Weksler 2006; Jayat et al. 2010; Lanzone et al. 2011) , the systematics of several sigmodontine groups remain poorly understood. Indeed, several species may in fact correspond to species complexes, given their surprisingly variable and geographically structured morphology (e.g., the soft-furred akodont [Akodon mollis- Several of the systematic problems within Akodontini are concentrated in the genus Akodon (Hershkovitz 1990b; Smith and Patton 1999; Jayat et al. 2010) . Species grouped under this genus have traditionally been assigned to it based on their short tail and limbs, small simplified molars with alternate occlusal cusps, and a characteristic pair of small metacentric chromosomes (Bianchi et al. 1971; Myers 1989; Myers and Patton 1989a, 1989b; but see Reig 1987). However, few studies on the consistency of these characters have been conducted (Myers 1989; Myers et al. 1990 ). Moreover, species limits are still not w w w . m a m m a l o g y . o r g 995 clearly defined, because the geographical arrangement of its species has proven to be particularly difficult (Patton et al. 1989; Blaustein et al. 1992; Alvarado-Serrano 2005) . Despite advances in our understanding of the natural history and diversity of Akodon (Myers 1989; Pardiñas et al. 2003 Pardiñas et al. , 2005 Jayat et al. 2010; D'Elía et al. 2011) , the continued lack of understanding of its systematics-especially of species in northern South America-has complicated the study of the evolutionary and biogeographic history of its species (Myers et al. 1990) , their conservation status (e.g., Mena and Medellín 2009), as well as most aspects of their natural history, including their importance as seed dispersers (e.g., Brum et al. 2010 ), seed predators (e.g., Fraschina et al. 2009, and hosts of ecto-and endoparasites of human concern (e.g., LlanosCuentas et al. 1999).
Debate over the taxonomy and systematics of the cricetid subfamily Sigmodontinae, one of the most specious and morphologically diverse groups of rodents, has been ongoing for more than a century (Musser and Carleton [2005] and references therein). Yet, despite significant advances made possible by recent molecular and morphological analyses (Pacheco 2003; Alvarado-Serrano 2005; Weksler 2006; Jayat et al. 2010; Lanzone et al. 2011) , the systematics of several sigmodontine groups remain poorly understood. Indeed, several species may in fact correspond to species complexes, given their surprisingly variable and geographically structured morphology (e.g., the soft-furred akodont [Akodon mollis Hershkovitz 1940; Patton and Smith 1992; Alvarado-Serrano 2005; Coyner 2010] ). The systematic uncertainty is especially true for its 2nd most diverse tribe, Akodontini (sensu D'Elía 2003; see also D'Elía et al. 2007) , which comprises approximately 25% of all sigmodontine species (Musser and Carleton 2005) . Although considered monophyletic after being redefined to accommodate recent phylogenetic hypotheses (Smith and Patton 1999; , the phylogenetic position of some members of Akodontini (e.g., the Roraima mouse [Podoxymys roraimae] and the Ecuadorean akodont [Akodon latebricola]) has not yet been assessed, whereas other relationships (e.g., those among the akodontine divisions-see D'Elía 2003; Smith and Patton 2007; Jayat et al. 2010 ) remain unresolved.
Several of the systematic problems within Akodontini are concentrated in the genus Akodon (Hershkovitz 1990b; Smith and Patton 1999; Jayat et al. 2010) . Species grouped under this genus have traditionally been assigned to it based on their short tail and limbs, small simplified molars with alternate occlusal cusps, and a characteristic pair of small metacentric chromosomes (Bianchi et al. 1971; Myers 1989; Myers and Patton 1989a, 1989b ; but see Reig 1987) . However, few studies on the consistency of these characters have been conducted (Myers 1989; Myers et al. 1990 ). Moreover, species limits are still not w w w . m a m m a l o g y . o r g 995 clearly defined, because the geographical arrangement of its species has proven to be particularly difficult (Patton et al. 1989; Blaustein et al. 1992; Alvarado-Serrano 2005) . Despite advances in our understanding of the natural history and diversity of Akodon (Myers 1989; Pardiñas et al. 2003 Pardiñas et al. , 2005 Jayat et al. 2010; D'Elía et al. 2011) , the continued lack of understanding of its systematics-especially of species in northern South America-has complicated the study of the evolutionary and biogeographic history of its species (Myers et al. 1990) , their conservation status (e.g., Mena and Medellín 2009) , as well as most aspects of their natural history, including their importance as seed dispersers (e.g., Brum et al. 2010) , seed predators (e.g., Fraschina et al. 2009) , and hosts of ecto-and endoparasites of human concern (e.g., LlanosCuentas et al. 1999) .
Phylogenetic analyses have prompted major changes on the content of Akodontini, and in particular of the genus Akodon. Most notably, these studies prompted the recognition of a new sigmodontine tribe, Abrotrichini, composed of forms previously placed in Akodontini, of which some were even considered as species of Akodon Patton 1993, 1999; D'Elía et al. 2007 ). In addition, these studies corroborated the previously proposed generic distinction of Deltamys (Bianchini and Delupi 1994; González and Massoia 1995) , Thalpomys (Hershkovitz 1990a) , and Thaptomys (Hershkovitz 1990b (Hershkovitz , 1998 )-forms at times considered synonymous with Akodon-while also showing that Chalcomys, Hypsimys, and Microxus fall within the radiation of Akodon and as such do not deserve generic recognition Patton 1999, 2007; Jayat et al. 2010) . Finally, in a result that parallels that of Abrotrichini, although on a smaller scale, it has been shown that the form serrensis (the Serra do Mar akodont), otherwise considered to be a typical Akodon, falls outside the main Akodon clade Smith and Patton 2007) . Given these results, clarification of the phylogenetic relationships of those species of Akodon that have not yet been analyzed is much needed.
Among the species currently placed under Akodon that have not been included in any phylogenetic study are A. latebricola (Anthony, 1924) and A. bogotensis (Thomas, 1895) (described as Acodon bogotensis). These 2 species, endemic to the northern Andes between Ecuador and Venezuela, were considered to be part of Microxus, whose type species, M. mimus (the hocicudo-like akodont), falls within the Akodon radiation (see above). However, Voss (2003:21) stated that A. latebricola and A. bogotensis ''. . . clearly form a distinct clade that merits nomenclatural recognition.'' Yet, no formal assessment of this hypothesis has been conducted. Here, we test this hypothesis by analyzing the degree of morphological and morphometric distinctiveness of these 2 species in comparison to other species belonging to Akodon, and on the basis of molecular data we assess their phylogenetic position. In light of the results of these analyses, we propose and describe a new genus to accommodate latebricola and bogotensis and discuss its phylogenetic position within Sigmodontinae.
MATERIALS AND METHODS
Evidence.-This revision relies on 3 lines of evidence: morphological comparisons of relevant species, traditional morphometrics on selected species of this genus, and phylogenetic analyses of representative sigmodontines based on 1 mitochondrial (cytochrome-b [Cytb]) gene and 1 nuclear (interphotoreceptor retinoid-binding protein [IRBP] ) gene. All specimens included in this study were museum vouchers (Appendixes I and II); no live animals were handled. The identification of all studied specimens was based on a thorough comparison with available descriptions, and when possible with photographs of the holotypes-courteously provided by L. Luna and M. Soley.
Morphological analyses.-We performed observations of external and cranial morphology of voucher specimens of several Akodon species, with emphasis on A. latebricola, A. bogotensis, A. boliviensis (the Bolivian akodont; type species of Akodon), A. mimus (type species of Microxus, a monotypic genus to which A. latebricola and A. bogotensis have been associated), and Podoxymys (a monotypic genus with which bogotensis has been suggested to have morphological affinities). For this we followed the anatomical nomenclature of Brown (1971) , Carleton (1980) , Carleton and Musser (1989) , Luna and Pacheco (2002) , Reig (1977) , Steppan (1995) , Voss (1988 Voss ( , 1993 , and Weksler (2006) . We also contrasted our observations with previous morphological descriptions of these species (Myers 1989; Myers and Patton 1989a, 1989b; Pérez-Zapata et al. 1992; Voss 2003) . All specimens examined are listed in Appendix I.
Morphometric analyses.-To complement our morphological qualitative assessment, we investigated the morphometric similarity of bogotensis and latebricola to other species of Akodon, in particular to A. boliviensis and A. mimus (the type species of Akodon and Microxus, respectively). Specifically, we conducted 2 sets of principal component analyses and discriminant function analyses. One set included only specimens of bogotensis, latebricola, boliviensis, and mimus, and the other included specimens of 18 species currently placed under Akodon. Only adult specimens were included in the analyses-age definitions followed Myers (1989) . These analyses were based on 24 measurements of the skull and 4 of the mandible ( Fig. 1 ; Supporting Information S1, DOI: 10.1644/12-MAMM-A-276. S1), recorded to the nearest 0.01 mm using a digital caliper (UPM model 111-513; United Precision Machine, Inc., Shenzhen, China). All measurements were selected in accordance with the criteria proposed by Lestrel (2000) , and were taken twice to maintain the experimental error under acceptable limits (Gannon et al. 1992; Strauss and Atanassov 2006) . Species-specific descriptive statistics based on these 28 measurements are reported in Table 1 for bogotensis, latebricola, boliviensis, and mimus. We did not use the 4 (Palmeirim 1998) . Because multivariate analyses require complete data sets, we estimated missing data, which represented only 1.29% of the total data matrix, using an expectation-maximization algorithm (Strauss et al. 2003) following recommendations of Strauss and Atanassov (2006) and Strauss et al. (2003) . Specifically, we estimated missing data independently for each species in MATLAB version 6.5 (MathWorks 2002) using the library provided by Strauss (2010) after removing all individuals with more than 25% of missing data (this threshold was selected as an optimum compromise between accuracy and data loss after preliminary analyses on a matrix without missing data, from which we randomly deleted some entries) and verifying that no measurement error was present in the data. This process reduced the data matrix to 214 adult specimens.
We first ran principal component analyses using the variance-covariance matrix and keeping only those principal components with an eigenvalue greater than 1 (Kaiser rule- Sokal and Rohlf 2003) . We also performed multivariate analyses of variance and Tukey post hoc tests with a significance threshold level of 0.05 to evaluate differences among species on the first 2 principal components. Finally, we performed size-standardized discriminant function analyses (de Oliveira et al. 1998; Marchán-Rivadeneira et al. 2010 ) to assess size-corrected interspecific differences and to test the accuracy of the a priori morphological identifications of species (dos Reis et al. 1990 ). All analyses were performed in PASW version 18.0 (SPSS 2009) with the exception of the calculation of Mahalanobis distances, which was performed in MATLAB version 6.5 (MathWorks 2002) using the library of Strauss (2010) .
Phylogenetic analyses.-The DNA sequences of the Cytb and nuclear IRBP genes were gathered from 2 specimens of latebricola housed at Museo de Zoología, Pontificia Universidad Católica del Ecuador (QCAZ 4160 and QCAZ 4167) . Total genomic DNA was extracted from alcoholpreserved tissues and double-stranded symmetrical amplification of the loci of interest was accomplished following the protocols detailed by . Amplicons were purified and sequenced at Macrogen (Seoul, Korea) and University of Michigan Sequencing Core Facility (Ann Arbor, Michigan). New DNA sequences were deposited in GenBank (accession numbers HQ731483-HQ731490, KF437366, and KF437367) and were combined with large sigmodontine data sets. Our sampling included for the first time in any phylogenetic analysis sequences of latebricola. Because sequences of both specimens for both genes are identical, we included sequences of only 1 specimen of latebricola in the phylogenetic analyses. The IRBP and Cytb matrices included 87 sequences (79 belonging to the ingroup) covering 70 sigmodontine genera (Appendix II). In both data sets the outgroup was formed by representatives of the remaining subfamilies Smith and Patton [2007] , Braun et al. [2008] , and Jayat et al. [2010] ). Importantly, our IRBP matrix includes sequences of mimus, type species of Microxus, as well as of siberiae (Cochabamba akodont), a species placed in Hypsimys; Microxus and Hypsimys are currently considered synonyms of Akodon (D'Elía 2003). The Cytb matrix includes a sequence of boliviensis, type species of Akodon, whereas the IRBP matrix includes a sequence of polopi (Polop's akodont), a species of the boliviensis species group ). All specimens used are listed in Appendix II.
Sequence alignment was done with CLUSTAL W ( Thompson et al. 1994) in MEGA version 5 (Tamura et al. 2011 ) using the default values for all alignment parameters. Each matrix was subjected to maximum-parsimony (MP-Farris 1982) , maximum-likelihood (ML-Felsenstein 1981) , and Bayesian (Rannala and Yang 1996) analyses. In the MP analyses characters were treated as unordered and equally weighted. PAUP* version 4.0 (Swofford 2002 ) was used to perform 1,000 replicates of heuristic searches with 10 random addition of sequences for each tree bisection-reconnection branch swapping. Two thousand bootstrap replications with 10 addition sequence replicates each were performed using PAUP* version 4.0. ML analyses were conducted in TREE-FINDER (Jobb 2011 ; see also Jobb et al. 2004 Jobb 2011) was selected with the Akaike information criterion in TREEFINDER using the ''propose model'' routine. We estimated the best tree under the model of nucleotide substitution previously selected using the search algorithm 2 as implemented in TREEFINDER version March 2011; nodal support was estimated with 1,000 bootstrap pseudoreplicates. Bayesian analyses were conducted in MrBayes 3.1.2 (Ronquist and Huelsenbeck 2003) by means of 2 independent runs with 3 heated and 1 cold Markov chains each. Considering the model selected by TREEFINDER and those models that can be specified in MrBayes, a model with 6 categories of base substitution, a gamma-distributed rate parameter, and a proportion of invariant sites was specified for both matrices; all model parameters were estimated in MrBayes. Uniform interval priors were assumed for all parameters except base composition and GTR parameters, which followed a Dirichlet process prior. Chains were run for 10 million generations and trees were sampled every 1,000 generations for each chain. Log-likelihood values were plotted against generation time for each run to check that each converged on a stable log-likelihood value. The first 25% of the trees were discarded as burn-in; remaining trees were used to compute a 50% majority rule consensus tree and obtain posterior probability (PP) estimates for each clade.
RESULTS
Morphological analyses.-The morphological comparison of bogotensis and latebricola with boliviensis, mimus, and Podoxymys roraimae revealed several differences among these species. Below we present a detailed account of this comparison.
The dorsal pelage of all species analyzed is dense and soft; however, bogotensis and latebricola differ from the other 3 species in that they present an overall darker coloration that ranges from grizzled to dark chestnut or blackish brown. In mimus the dorsal color is grayish brown, whereas in Podoxymys it is dusky brown and in boliviensis much lighter, ranging from olive to brownish. No countershading is evident in any of these species, but a somewhat more contrasting venter is seen in mimus and boliviensis than in the other 3 species. Mystacial vibrissae are moderately long, and carpal vibrissae are always present in all 5 species. Ears in all 5 species are rounded, covered with hairs, and clearly visible beyond the fur. In boliviensis, however, the hairs covering the ears have a lessdense appearance due to their lighter color. Another difference among these species is the dorsal and ventral coloration of pes and manus, being always blackish brown in bogotensis and latebricola, brown in mimus and Podoxymys, and yellowish brown in boliviensis. The soles are smooth in all 5 species and all of them have 4 digital, hypothenar, and thenar pads (a distinct gap exists between thenar and hypothenar pads in all 5 species-Luna and Pacheco 2002:figure 1). The tail of bogotensis, latebricola, mimus, and Podoxymys is indistinctively bicolored, whereas the tail of boliviensis is sharply bicolored. Subquandrangular scales, present in the tail of all 5 species, are covered by sparse hairs that are 1 or 2 scales long in bogotensis, latebricola, and mimus, and by dense hairs that are 2-4 scales long in Podoxymys and boliviensis (cf. Pardiñas et al. 2008:figure 3) .
Skull shape also differs among these species, with bogotensis and latebricola having a more inflated braincase, a more spherical frontoparietal profile, and a generally more delicate appearance than the other 3 species (Fig. 2) . The rostrum in bogotensis and latebricola is thin, tapering, and proportionally long (cf. Thomas 1895; Anthony 1924), whereas in mimus and Podoxymys it is long and narrow, and in boliviensis short and stout. These differences correspond to proportionally long nasals in bogotensis and latebricola (with their anterior half slightly projected onto sides of rostrum); nasals also are long in mimus and Podoxymys, but short in boliviensis. Despite these differences, in all 5 species the nasals conceal the incisors in dorsal view and have a V-shaped posterior end (less acuminate in mimus and bogotensis) that surpasses the frontomaxilla suture. Zygomatic notches are indistinct in bogotensis and latebricola, barely distinct in mimus, thin and shallow in Podoxymys, and broad and shallow in boliviensis. The interorbital region is broad, hourglassshaped, and with smooth edges in all species but boliviensis, which has a proportionally narrower interorbital region. In bogotensis and latebricola zygomatic arches are parallel-sided, with their lower margin almost reaching the molar row in lateral view (Fig. 3a) . In contrast, in mimus, Podoxymys, and boliviensis these arches are slightly anteriorly convergent, with a higher lower margin in lateral view. Lambdoidal crests are absent in all 5 species. The interparietal is variable in shape, but usually wider and more elongated in bogotensis and latebricola than in the other 3 species.
The zygomatic plate also differs among these species, being thinnest and backward and laterally inclined in bogotensis and latebricola; thin and backward inclined in mimus and Podoxymys; and broad and with a distinct squared upperanterior profile in boliviensis. The insertion of the superficial masseter is found on the anterior margin of the zygomatic plate in bogotensis and latebricola, whereas in mimus, Podoxymys, and boliviensis it is located farther back ( Fig. 3a; Podoxymys not shown). The dorsoventral position of the anterior root of the zygomata is lower in bogotensis and latebricola (lying well beyond the dorsal surface of the rostrum) than in mimus, Podoxymys, and boliviensis (cf. Steppan 1995:figure 12). The infraorbital foramen is wide and short in bogotensis and mimus, wide and long in latebricola and Podoxymys, and thin and short in boliviensis ( Fig. 3b; Podoxymys not shown). The nasolacrimal capsule is positioned well anterior to the anterior margin of the zygomatic plate in all 5 species. An alisphenoid strut is absent in bogotensis and latebricola, but present in mimus, Podoxymys, and boliviensis. All 5 species present an evident masticatory-buccinator-nerve and squamoso-alisphenoid grooves, a small but visible sphenofrontal foramen, and a conspicuous foramen ovale. The parietal is square-shaped and well laterally projected in all species but boliviensis, which presents a smaller lateral projection. Subsquamosal fenestra and postglenoid foramen are present in all 5 species, but their relative position varies. Specifically, in latebricola they are positioned dorsoventrally, whereas in the other 4 species the postglenoid foramen occupies a distinctly anterior position (Fig. 3c) . The otic capsule region is similar in all 5 species, although the auditory bullae are notoriously more inflated in bogotensis and latebricola. All 5 species present a thin hamular process (thinner in bogotensis and latebricola); tegmen tympani in contact with squamosal; a eustachian tube that reaches the pterygoid; well-defined postglenoid vein groove; visible stapedial process of the bulla; and an inflated mastoid capsule with a visible mastoid fenestra (smaller in mimus and Podoxymys).
The incisive foramina also distinguish bogotensis and latebricola from mimus, Podoxymys, and boliviensis. The incisive foramina are relatively short, with their posterior end subequal to the anterior margin of the molar row in bogotensis and latebricola. On the other hand, the incisive foramina in mimus, Podoxymys, and boliviensis surpass the protocone of M1. The palate in all species, except P. roraimae and boliviensis, has very shallow alveolar throughs. Visible palatine foramina are evident only next to M2. Posterolateral pits, located posterior to the anterior margin of the mesopterygoid fossa, are present but greatly reduced in all 5 species. The anterior margin of the mesopterygoid fossa, which reaches the posterior end of the molars in all species but bogotensis and latebricola, is round-shaped in all 5 species. In boliviensis this fossa is much narrower than in the other 4 species. Sphenopalatine vacuities are present in bogotensis and latebricola, greatly reduced in mimus and Podoxymys, and present in boliviensis. The presphenoid is hourglass-shaped in all species, but it presents a broader silhouette in latebricola (Fig. 4a) . In all 5 species the pterygoids are parallel with welldefined parapterygoid fossae, which are wider in bogotensis and latebricola. A groove for the infraorbital branch of the stapedial artery as well as a stapedial foramen and a carotid canal are visible in all 5 species, which indicate that all of them have a carotid circulation pattern 1 (Voss 1988) .
The mandible of all species but P. roraimae is characterized by a coronoid process subequal to the mandibular condyle, relatively deep angular and sigmoid notches, and a reduced capsular projection. P. roraimae presents a coronoid process slightly higher than the mandibular condyle and a somewhat flatter sigmoid notch. Another difference between bogotensis and latebricola and the other species is the shape of the coronoid process, which is thin and falciform in bogotensis and latebricola, but wider in mimus, Podoxymys, and boliviensis. Also, the mandibular condyle is thin and elongated in bogotensis and latebricola, wider and elongated in mimus, and broad in Podoxymys and boliviensis. The mental foramen is laterally positioned in bogotensis and latebricola, but it is positioned in the same plane of the molar row in mimus, Podoxymys, and boliviensis ( Fig. 4b; Podoxymys not shown) . The angular process is thin and pointed in all 5 species. As in many high Andean akodontines, molar crowns in these species wear fast, complicating analyses of occlusal morphology (Myers et al. 1990 ). Thus, the following description is limited to a few young animals. The incisors are ungrooved and nearly orthodont in all 5 species, although less so in bogotensis, latebricola, and Podoxymys. The upper incisors' dentine fissure is straight in bogotensis, latebricola, mimus, and boliviensis (not known in Podoxymys). The molar cusps are opposite in bogotensis and latebricola, close to opposite in Podoxymys (''almost transverse ''-Pérez-Zapata et al. 1992:217) , and alternate in mimus and boliviensis (Fig. 5) . A deep anteromedian flexus is present in M1 of all 5 species, with subequal anterolabial and anterolingual conules. Paraflexus and metaflexus are backward oriented in all 5 species. Anteroloph is reduced in bogotensis, latebricola, and Podoxymys, and present in mimus and boliviensis. Mesoloph in M1 and M2 of bogotensis is present (but small compared to other sigmodontines, including species of Akodon [e.g., Myers and Patton 1989a: figure 4]), inconspicuous in latebricola (mesostyle absent in both species), and present in mimus, Podoxymys (but without mesostyle in M2), and boliviensis. Posteroloph and posteroflexus are present in M1 and M2 of all 5 species. M3 is reduced and simplified in bogotensis (proportionally bigger than in latebricola), latebricola, and Podoxymys, not reduced in mimus, and strongly bilophodont in boliviensis. Subequal anterolabial and anterolingual conulids are present in m1 in all species, except P. roraimae. Mesolophid of m1 is visible in all species, except latebricola. Posterolophid is present in all 5 species.
Morphometric analyses.-Both the principal component analysis on bogotensis, latebricola, boliviensis, and mimus, and the principal component analysis on all species showed very similar results. Both principal component analyses identified 3 and 4 principal components, respectively, with eigenvalues greater than 1 that together explain more than 81% of the variance. In both analyses the 1st principal component was positively and strongly correlated with all variables (Supporting Information S2, DOI: 10.1644/12-MAMM-A-276.S2), suggesting that it summarizes overall size (Rohlf and Bookstein 1987; Molina and Molinari 1999) , whereas the 2nd principal component was most strongly associated with the breadth of the zygomatic plate (negatively) and the length of the bony palate (positively). The 3rd principal component, which accounted for less than 6% of the variance in both analyses, was most strongly and negatively associated with the breadth of the nasals. Scatterplots of the first 2 principal components showed that in both analyses latebricola and bogotensis form a cluster clearly distinct from A. mimus in the 1st principal component and from A. boliviensis as well as all other Akodon species in the 2nd principal component (Fig. 6) . Species differentiation along these components was significant (4-species principal component analysis: F 3,76 ¼ 58.85, P , 0.001; all-species principal component analysis: F 17,214 ¼ 4.95, P , 0.004).
In both cases-that of the 4 species, and that of all speciesthe first 2 axes of the size-standardized discriminant function analyses were highly significant (Wilks' k 81 ¼ 0.09, P , 0.001; Wilks' k 459 , 0.001, P , 0.001, respectively) and accounted for 99.6% of the total variance in the case of the 4 species, and 70.0% in the case of all species. The set of variables that contributed the most to distinguishing among species were the occipitonasal length and the zygomatic breadth in both analyses, the breadth of the palatal bridge and the lengths of the diastema and bony palates in the discriminant function analysis with the 4 species, and the interorbital breadth and the rostrum breadth in the discriminant function analysis with all species (Supporting Information S3, DOI: 10.1644/ 12-MAMM-A-276.S3). The a priori morphological classifications were supported for 97.5% of all specimens in the analysis on the 4 species and for 94.4% in the analysis on all species. In both analyses specimens of bogotensis and latebricola were correctly classified, with the only exception being 1 specimen of latebricola misplaced under mollis in the analyses with all species. Importantly, in the analyses with all species most of the misclassifications occurred within closely related species of Akodon (for species groupings see Smith and Patton [2007] , Braun et al. [2008] , and Jayat et al. [2010] ). Projections of specimens on the first 2 discriminant function axes in both analyses showed similar results; both projections showed bogotensis and latebricola as morphologically distinct from all other species, with only some minor overlap between latebricola, mollis, and aerosus in the analyses with all species (Fig. 6) . A. mimus also appeared as a morphologically unique entity in both analyses. It is noteworthy that only in the discriminant function analysis with the 4 species, latebricola and bogotensis appeared separated from each other, but only in the 2nd discriminant function, due to bogotensis having a proportionally less-convex skull with a more-inclined rostrum than the other 3 species. The rest of Akodon species in the analysis with all specimens overlap extensively (Fig. 6) .
Phylogenetic analyses.-The results of the phylogenetic analyses (Fig. 7) (2013) . Therefore, here we describe only the most important results and in particular focus on the position of latebricola in relation to Akodon and other akodontines. In all analyses of both matrices, Sigmodontinae was found to be monophyletic and strongly supported; the large clade Oryzomyalia (sensu Steppan et al. 2004 ) also was recovered. It is worth noting that the Bayesian analysis of Cytb sequences failed to recover a monophyletic Akodon (Fig. 7b) . The most important phylogenetic result of this study is that in all phylogenetic analyses latebricola was not closely related to any species of Akodon (IRBP: bootstrap support [bs]-MP ¼ 80, bs-ML ¼ 78, PP ¼ 1; Cytb: bs-MP , 50 , bs-ML , 50, PP , 0.50) and was not part of the well-supported akodontine clade (IRBP: bs-MP ¼ 92, bs-ML ¼ 85, PP ¼ 1; Cytb: bs-MP ¼ 51, bs-ML ¼ 73, PP ¼ 1). Moreover, latebricola does not fall within the clade of any currently recognized sigmodontine tribe; the most inclusive clade where latebricola falls is that of Oryzomyalia. In the MP (2,538,400 trees of 1,334 steps; consistency index ¼ 0.539; retention index ¼ 0.645; not shown) and Bayesian analyses of IRBP sequences (Fig. 7a) , latebricola constitutes 1 of the 10 (MP; not shown) or 8 (Bayesian analysis) lineages that form a polytomy at the base of the oryzomyialian clade. Meanwhile, in the ML tree based on IRBP sequences (not shown), latebricola is 1 of the 3 lineages that together with the phyllotine clade and a clade formed by Euneomys, Juliomys, Irenomys, and Neotomys form a poorly supported group (bs-MP , 50) within Oryzomyalia. The analysis of the Cytb matrix portrayed similar results (Fig. 7b) . In the MP analysis (2 trees of 9,094 steps; not shown; consistency index ¼ 0.129; retention index ¼ 0.351) latebricola was sister (bs-MP , 50) to a large clade comprising Abrotrichini, Wiedomyini, Delomys, Andinomys, and Rhagomys; whereas in the ML analysis (ln ¼ À9,313.8962) it appeared as sister to Akodontini with low support (bs-ML , 50). In the Bayesian analysis latebricola was recovered with low support as sister (PP ¼ 0.56) to a clade formed by Juliomys and Rhagomys (Fig. 7b) . Hence, although the exact position of latebricola varies among analyses; all of them confidently indicate that latebricola does not pertain to Akodontini. Thomas (1895) described A. bogotensis under the genus Akodon (spelled Acodon in the original description), emphasizing its dark coloration and the ''unusually slender lower portion of its anterior zygoma-root'' (Thomas 1895:370) . Six years later, while describing A. mimus (originally placed under Oxymycterus), Thomas (1901) observed that this new species together with bogotensis should be grouped under the ''small Akodon-like Oxymycteri group'' (Thomas 1901:183) . Taking this argument forward, Thomas (1909) nominated a new genus, Microxus, to encompass mimus (chosen as the type species) and bogotensis together with Abrothrix lanosus (woolly akodont) and Brucepattersonius iheringi (Ihering's akodont)-all of which were considered to pertain to Oxymycterus at that time-arguing that these species share a uniquely narrow and slanting zygomatic plate (see also Thomas 1917b ). More than a decade later, Anthony (1924) described latebricola under the genus Microxus to emphasize its differences with other Akodon and its very narrow zygomatic plate. Yet, although Anthony (1924) highlighted the resemblance of latebricola and bogotensis, he did not provide any explicit comparison with mimus, the type species of Microxus (Thomas 1909) .
DISCUSSION
Since these original descriptions, the systematics of Microxus and the phylogenetic position of M. mimus have been debated frequently. Indeed, the distinction of Microxus at the generic level has been constantly challenged, as has been its species composition. Also described under Microxus was affinis (Cordillera Occidental akodont-Allen 1912), which Allen regarded as closely related to bogotensis-although he later claimed it is much larger than bogotensis and lacks its characteristic rufous coloration (Allen 1916) . Later, Thomas (1917a) described Microxus torques (cloud forest akodont), highlighting the broader zygomatic plate of this species compared to that of A. mimus (see also Thomas 1917b) . Finally, Anthony (1924) described Microxus latebricola, while suggesting that affinis may belong to Akodon. All 7 of these species (i.e., affinis, bogotensis, iheringi, lanosus, mimus, latebricola, and torques) were kept by Gyldenstolpe (1932) under Microxus, although he questioned if iheringi, affinis, and torques should remain in this genus. In the same year, Tate (1932) suggested that the uniqueness of the zygomatic plate may not be an important character, and stated that Microxus was not closely related to Oxymycterus, but to Akodon. This suggestion was followed by Cabrera (1961), Hooper and (-) indicates that the signaled node was not recovered in the most likely tree (IRBP ln ¼À9,313.8962; Cytb ln ¼À34,069.13). The position of Neomicroxus, represented in the analyses by latebricola, and of Akodon and Akodontini is highlighted. Musser (1964) , and Hinojosa et al. (1987) , but not by Hershkovitz (1966) , who considered Microxus to be a synonym of Abrothrix based on the argument that A. mimus should pertain to Abrothrix. Hershkovitz's (1966) arrangement, however, was challenged by Reig (1987) , who revalidated Microxus mostly on the basis of bogotensis (Patton et al. 1989) . More recently, analysis of allozymes and Cytb and IRBP sequences of M. mimus (Patton et al. 1989; Smith and Patton 1993; have shown that this species falls within Akodon, thus, challenging its status as a genus. Although the position within Akodon of mimus varies (e.g., sister to the aerosus species group or as one of the lineages falling to a basal polytomy) depending on taxonomic sampling and type of analysis, it always falls inside the Akodon clade ( -Feijoo et al. 2010) . Nevertheless, the systematic position of bogotensis and latebricola still remains uncertain despite the fact that, as noted by Voss (2003) and Patton et al. (1989) , many of the morphological traits originally used to diagnose Microxus come from A. bogotensis and not necessarily from mimus.
Systematic position of bogotensis and latebricola.-The results here confirm the distinctiveness of bogotensis and latebricola. These 2 species differ from other Akodon species (including the type species of Microxus and Akodon) in several morphological characters and morphometric variables (even after size differences are taken into account; see discriminant function analyses results above). This observation is further supported by the finding that latebricola falls outside not only of Akodon, but also Akodontini in all our phylogenetic analyses (unfortunately no sample of bogotensis was available for these analyses). Our results also highlight that latebricola differs morphologically from bogotensis only by subtle craniomandibular and dental differences and that both species share a unique combination of characters (see below). All together these results indicate that bogotensis and latebricola, as previously hypothesized (Patton et al. 1989 ; M. Gómez-Laverde, pers. comm., Facultad de Ciencias, Universidad Nacional de Colombia, Bogotá, Colombia; Voss 2003) , are close allies and are not related to any Akodon species including mimus. In fact, the close morphometric and morphological resemblance of latebricola and bogotensis, their unique set of non-Akodon characteristics (including the presence of a single pair of ventral prostates in bogotensis- Voss and Linzey 1981; Reig 1987; Ventura et al. 2000) , and the phylogenetic position of A. latebricola outside Akodon and Akodontini support the creation of a new genus to hold these 2 species. This new genus is formally named and described below.
Family Cricetidae Fischer, 1817 Subfamily Sigmodontinae Wagner, 1843
Neomicroxus, new genus Akodon Meyen, 1833 (partim) Acodon sensu Thomas, 1895 (partim) Microxus Thomas, 1909 (partim) Abrothrix sensu Hershkovitz, 1966 (partim) Type species.-Microxus latebricola Anthony, 1924 . Contents.-Acodon bogotensis Thomas, 1895, and Microxus latebricola Anthony, 1924 .
Etymology.-From neo (Greek for new), in reference to the fact that many state characters commonly used to distinguish Microxus are displayed by members of this new genus, and not by the type species of Microxus.
Diagnosis.-Small-sized mice (head-body length: 74-92 mm, tail: 63-90 mm, ear length: 13-16 mm, hind-foot length without claw: 19-23 mm, greatest skull length: 22.9-25.6 mm, upper molar series length: 3.3-3.9 mm). Soft and dense dorsal pelage from grizzled to dark chestnut or rufescent, blackish brown, a little paler venter due to the presence of hairs with blackish gray bases and cinnamon brown tips. Indistinctly bicolored tail, dark brown as manus and pes. Six plantar pads. Skull delicate, with proportionally long, tapering rostrum (more inclined in N. bogotensis than in N. latebricola) flanked by notoriously shallow, indistinct zygomatic notches. Proportionally wide interorbital region. Inflated braincase. Parallel-sided zygomatic arches with distinctively low anterior profile in lateral view. Short, narrow, and backward-inclined zygomatic plates with a scar or indistinct tubercle in their anterior margin indicating the origin of the superficial masseter. Relatively short incisive foramina, just reaching the anterior margin of the molar row. Inflated auditory bullae. Wide parapterygoid fossae. Squamoso-alisphenoid groove and sphenofrontal foramen present (carotid circulation pattern 1). Alisphenoid strut absent. Thin and elongated mandibular condyle. Opposite molar cusps.
Description.-Small-sized mice with soft and dark fur. Dorsal pelage from grizzled to dark chestnut or blackish brown, a little paler venter. No countershading. Medium-sized, dark brown pinnae projecting beyond the fur, but without reaching the eyes when laid forward. Short mystacial and superciliary vibrissae, not reaching the pinnae when laid back. Manus and pes dark brown; silvery ungual tufts, short, barely surpassing the claws, and with a smooth sole and squamated toes. Hypothenar pad present, separated from thenar pad by a distinct gap. First digit small, not surpassing the 1st phalange of the 2nd digit; claw of 5th digit reaches half of 4th digit. Tail about the same length of head and body in latebricola, shorter in bogotensis, indistinctively bicolored with dark hairs above and silvery hairs below.
Skull delicate, with inflated braincase and proportionally long, tapering rostrum (more inclined in bogotensis than in latebricola) flanked by notoriously shallow, indistinct zygomatic notches. Inflated frontal sinuses in bogotensis, not in latebricola. Hourglass-shaped interorbital region with smooth, rounded supraorbital edges. No temporal crests. Parallel-sided zygomatic arches with jugal present (maxillary and squamosal zygomatic processes not overlapping in lateral view). Narrow and backward-inclined zygomatic plate; its posterior margin level with M1 alveolus (slightly further back in N. bogotensis). Large infraorbital foramen (shorter in N. bogotensis). Squareshaped anterior root of zygomata with notoriously low anterorbital bridge. Anterior origin of superficial masseter from a scar (N. latebricola) or an indistinct tubercle (N. bogotensis-cf. Voss 2003) . Nasals extending well beyond the suture between the frontal, lachrymal and maxillary; indistinct rostral tube (as defined by Voss [1993] ). Incisive foramina relatively short, just reaching the anterior margin of the molar row. Long palate with very shallow palatal troughs; reduced or absent posterolateral pits. Broad, U-shaped anterior border of mesopterygoid fossa, which does not reach the molar row. Bony roof of mesopterygoid fossa perforated. Hourglassshaped presphenoid fossae with a more pronounced middle constriction in N. bogotensis than in N. latebricola. Alisphenoid strut absent (buccinator-masticatory and accessory oval foramina confluent). Trough of masticatory-buccinator nerve prominent; stapedial foramen large; posterior opening of alisphenoid canal present but not enlarged; anteroposterior squamoso-alisphenoid groove prominent (carotid circulation pattern 1-Voss 1988) . Tegmen tympani in contact with squamosal, posterior suspensory process present. Hamular process narrow. Subsquamosal fenestra and postglenoid foramen open, significantly overlapping dorsoventrally in N. latebricola but not in N. bogotensis. Mastoid fenestra usually present, but small. Inflated auditory bullae, stapedial process conspicuous; lamina of the malleus exposed. Mandible with well-developed, falciform coronoid processes, subequal in height to the mandibular condyle, which is thin and elongated. Capsular process present, but small. Masseteric ridge indistinct.
Given the rapid erosion of the molar surface, the following description is based on a small set of available young animals. Upper incisors nearly orthodont, ungrooved. Maxillary toothrows parallel. Labial and lingual flexi not interprenetating. Main cusps opposite, rounded, and subequal in size. First upper molar with anterolabial and anterolingual conules of similar size in young specimens, divided by a well-developed anteromedian flexus (less marked in N. bogotensis); however, this flexus erodes rapidly with age. Reduced anteroloph (more developed in N. bogotensis), only evident in barely worn teeth; in M1 and M2 mesostyle and enterostyle absent; mesoloph present in N. bogotensis, inconspicuous in N. latebricola; posteroloph present with a well-developed posteroflexus. Reduced cylindrical M3, with a rounded interior island of enamel. Anterolabial and anterolingual conulids of m1 divided by anteromedian flexid in barely to moderately worn teeth. Anterolabial cingulum indistinguishable, mesolophid present in bogotensis, inconspicuous in latebricola, mesostylid absent in all lower molars, posterolophid present in m1 and m2.
Although no information of the internal morphology or karyology of N. latebricola is available, examination of data on bogotensis indicates that Neomicroxus also differs from other high-elevation northern sigmodontines in these characters. N. bogotensis presents a single pair of ventral prostates (Voss and Linzey 1981) and a complex penis similar to that of Akodon spp., although in ''certain traits . . . [it] . . . may be distinguishable'' (Hooper and Musser 1964:23 (Barros and Reig 1979) .
Distribution.-Endemic to the northern Andes, from midEcuador to the Cordillera of Mérida in Venezuela. Its range encompasses high elevations on the east of the Ecuadorian Andes, above 2,800 m, and Andean habitats between 2,400 and 3,900 m in the Central and East Cordilleras in Colombia and the Cordillera of Mérida in Venezuela.
Comparisons.-Neomicroxus, represented by N. latebricola in our phylogenetic analyses, appears as a clearly distinct lineage outside Akodontini. Despite some morphological resemblance with several akodontines, its combination of small size; dark external color; slender, tapering rostrum with indistinct zygomatic notches; narrow, backward-sloping zygomatic; wide infraorbital foramen with distinctively low anterior root of zygomata; proportionally broad interorbital region; relatively short incisive foramen; lack of alisphenoid strut; inflated bullae; and opposite molar cusps clearly distinguishes the new genus. For a detailed comparison of Neomicroxus spp. from A. mimus (the type species of Microxus), A. boliviensis (the type species of Akodon), and Podoxymys (a genus suggested to morphologically resemble bogotensis) see the ''Morphological analyses'' section in ''Results.''
Final considerations.-Here we provide the 1st thorough assessment of the systematics of the poorly known northAndean endemic forms latebricola and bogotensis. The finding that these species differ in a combination of morphological characters from the type species of Microxus, a taxon with which they were associated, and that latebricola falls outside not only of Akodon (including mimus, type species of Microxus) but also of Akodontini, support the description of a new genus to hold these 2 species.
Although previous authors have suggested that the distinctiveness of bogotensis (Reig 1987; Ventura et al. 2000) and latebricola (Voss 2003 ; M. Gómez-Laverde, pers. comm., Facultad de Ciencias, Universidad Nacional de Colombia, Bogotá, Colombia) warrants creating a new genus to hold these 2 species, no previous author doubted these 2 species shall be contained within Akodontini. Yet, our results indicate that these species do not only differ morphologically from other species of Akodon in a combination of characters, but also are phylogenetically distant (as judged by the position of N. latebricola). It is especially noteworthy that although all analyses to date have recovered mimus as a member of Akodon, and hence, Akodontini (e.g., D'Elía 2003; Smith and Patton 2007; Coyner 2010) , phylogenetically Neomicroxus falls outside this strongly supported tribe. Specifically, Neomicroxus falls in the large clade referred as Oryzomyalia by Steppan et al. (2004) , where at the light of current data it lacks a close and robust phylogenetic relationship with any lineage included in our analysis. It is a matter of pending studies to learn if the position of Neomicroxus remains unchanged when sigmodontine genera still missing from available phylogenetic analyses are included or additional loci are analyzed, or both. For the moment, in formal classifications Neomicroxus should be regarded as a Sigmodontinae incertae sedis. As such, including Neomicroxus, 12 sigmodontine genera are now considered as incertae sedis (D'Elía et al. 2007) .
Neomicroxus spp. also differ morphologically from the Mt. Roraima endemic monotypic genus Podoxymys (Anthony 1929; Ellerman 1941; Pérez-Zapata et al. 1992; Linares 1998) . Our results show that Podoxymys, which so far has not been included in any phylogenetic analysis, is in fact morphologically more similar to mimus than to Neomicroxus spp. (see above). Furthemore, Neomicroxus and Podoxymys also differ in karyotype (2n ¼ 35 or 37 versus 2n ¼ 16, respectively), and hence, we conclude that bogotensis and latebricola should not be associated with this latter genus, as previously suggested by Pérez-Zapata et al. (1992) .
In addition to classificatory issues, the suggestion that Neomicroxus constitutes one of the main living lineages within Oryzomyalia implies that the sigmodontine radiation is more complex than currently envisioned. If this position is corroborated once more loci or taxa, or both, are analyzed, it will indicate that multiple lineages have independently converged to similar grazing morphologies, further challenging previous ideas about the monophyly of simplified-molar species (Hershkovitz 1962) , as well as previous hypotheses on the early evolution of Sigmodontinae (e.g., Engel et al. 1998) . Furthermore, regardless of its definite position, the realization that Neomicroxus does not pertain to Akodontini emphasizes the role of the Andes in the diversification of Sigmodontinae (Reig 1987; ; see also Smith and Patton 1999) , and suggests that the northern Andes in particular served as an important diversification center for several sigmodontine groups-as it did for other taxa (Fjeldså and Rahbek 2006; Hughes and Eastwood 2006; Chaves et al. 2011) . The oryzomyalian clade radiated into its main lineages between 7.68 and 13.67 million years ago (Parada et al. 2013) ; therefore, the lineage leading to Neomicroxus should have split from the other oryzomyalian lineages sometime within this temporal range. This time estimate coincides with the major uplift phase of the northern Andes (Gregory-Wodzicki 2000; but see Steinmann et al. [1999] and Poulsen et al. [2010] ), and hence, suggests that the diversification of this lineage was tightly linked with the origin and extension of high-elevation environments. In summary, the results of this study provide further evidence of the extensive diversification of Sigmodontinae and highlight the need for further work on the systematics of these and other species of sigmodontines.
RESUMEN
Akodontini es la segunda tribu más diversa de Sigmodontinae, que a su vez es uno de los grupos de roedores muroideos con mayor riqueza de especies. Esta tribu es también uno de los taxones neotropicales menos conocidos, con la mayoría de los problemas taxonómicos concentrados en las especies andinas, especialmente aquellas que habitan los Andes del Norte. En este trabajo, utilizando análisis morfológicos, morfométricos y filogenéticos (basados en 1 gen mitocondrial y 1 nuclear), revisamos el estatus sistemático y taxonómico del akodonte bogotano, Akodon bogotensis Thomas, 1895, y del akodonte ecuatoriano, A. latebricola (Anthony, 1924) (Cricetidae: Sigmodontinae). Los análisis morfométricos ponen en evidencia la peculiaridad morfológica de A. latebricola y A. bogotensis. Específicamente, estas especies de pequeño tamaño presentan una combinaciónúnica de caracteres que incluye un pelaje dorsal suave de coloración grisácea a café oscuro rojizo, patas y cola oscuras, rostro delgado y proporcionalmente largo, hendiduras cigomáticas no discernibles, placas zigomáticas delgadas e inclinadas hacia atrás, forámenes infraorbitales anchos en forma de cuña, forámenes incisivos proporcionalmente cortos, caja craneal y bulas auditivas infladas y molares con cúspides opuestas. En concordancia con estos resultados morfológicos, análisis filogenéticos ubican a latebricola fuera de la tribu Akodontini. Basados en estos resultados, proponemos y describimos un nuevo género para latebricola y bogotensis.
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